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Department of Energy 

ROCKY FLATS FIELD OFFICE 
P O  Box 928 

GOLDEN COLORAOO 80402-0928 

95 DOE418442 

Mr M m n  Hestmark 
U S Environmental Protauon Agency Region Vm 
A’ITN Rocky Fiats Project Manager 8HWM RI 
999 18th Street Sute 500 8WM-C 
Denver Colorado 80202 2405 

Mr Joe Scheffehn 
Hazardous Waste Facihues Unit Leader 
Colorado Department of Public Health and Enwronment 
4300 Cherry Creek Dnve South 
Denver Colorado 80222 1530 

Gentlemen 

Enclosed for your review and approval IS the Operable Unit (OU) 5 Chemcal Specific 
Matrix Effects Evaluation proposed for use in the Human Health Risk Assessment. 

This evahatlon addresses chermcal specific mavlx effects for chermcals of concern 111 soil 
and sediments 

This discussion has been prepared in response 10 comments received on the OU 5 Exposure 
Assessment Technical Memorandum (EATM #12) and will be incorporated into the 
Remedial InvestigatiodRemedial Facihty Investigation Report 

If here are any questlons regarding this xzqucst, please contact Kurt Muenchow at 
966 2184 

Sincerely 

Steven W Slaten 
IAG Project Coordinator 

Environmental Restoration 
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ATTACHMEh7 1 CHEMICALSPECIFIC MATRIX EFFECTS 

TI?s axabcat dcicuses the developmm of chermcal spectfic maplx cifects for Rocky Flau 
Enwonmental Technology Site (RFETS) Operable Urut No 5 (OUS) chcxucals of concern 
(COCs) rn sod and seduncnt samples The auachment b e p  wlth us purpose and the OUS 
matnx effect Thrs is followed by a dscusslon of how the mavlx effect was &-d by 
descnbmg chemtcal m c  mamx factors for both morgamc and orparuc chemsds 

Purpose 

T b  anachmtnr s a prestntanon of the chmcal sptnfc m m e s  for OU5 COCs for whch 
toxlnty factors were & n v d  from sru&cs z ~ 1  whrch the agent was dmmstcrcd rn soluuon. The 
mavlx efftn u used to accoulll for decreased bioavailabdq relanvc to dnnhng water OY other 
Sorutlons such as corn orl where rnformauon on mama% are lrmtted or do not exst 

As zn&cated m L? S Enwonmental Proternon Agency (EVA) pdance for nsk assessment 
adjustments of bioavarlabhry may be necessary rf the m&um of exposure m the suc exposure 
asscssrnezt Wers from tbc medun of exposure assumed by the toxlciry value (EPA 1989) 
The gmdvlce further sfates that a subsranct meht be more compleLcly absorbed followng 
exposure to contarmnatcd dnnking water than followrng exposure to contammatea fooa or sod 

(e g If the subsranct dots not desorb from sod rn the gzst omtcsurd tract) Althown these 

ma- eCrect values were mually develoDed for the sod meemon pathway thev also am11 70 

oAer mea2 wbe-e cipri3cam bindmg of compounas to a sokd rnarnx may occur (e E 

compouds lngesred from sedunents o compouncs rnnesttd 111 homegrow prodxc) 

Denved Matnx Factor 

For RFETS OUS COCs us sod and sedrmw whose toxlnry factors were dmvcd from scuds LD 
wbch the ZPCIX was aAmrnrnrrtrl LII solunon a ma= facsor of 0 5 was used to calculate mukc 
fo- h u m v l  htalth Nh assessment (m) Chemcal specrfic marnx effecrs for OU5 CoCs LII 
sod art ksred rn Table 1 The mamx &ea of 0 5 IS a consenmve value dtnved from a rewew 
of htrtrzturt suiizqucd m Table 2 Thrs value 1s based m part on 

EP4dcnvcd rclauvt bioa~adabduy facio s for cadrmum ID food (0 5) and lead m so0 
(0 6) (EPA 1995) 

&%sa- *- & 



\ole thar stvcpal m&es ckscusstd UI the setuon &scllssmg the denvauon of the c5e.ucal 
specrfic m a u u  effek m&catc that the occ ease IR bioavdabduy from the mamx effects of food 
and sod c a  be submually greater than 50 percent (as mucn zs 99 perccn ) mdrcaunp that a 
rnm effecr of 0 5 1s consc~auvc  (Freeman e al 1992 Cox el al 1975 Sunagawa 1981 
Heard and Chamberlam 1982 Sunderland et a l  1989 EPA 1005) 

Tabie 1 shows that the following OU5 COCs 111 surface and subsurface sod or sedments had 
toxlciry vzlues whch were denved from sfumcs uslng a n n b g  water or othtr soluuons and 
rhtrefore snould be evaluattd usm_p a m a w  cffec of 0 5 

Anumony 
A ocior 1254 
BtTlllW 
Fluo-anbene 
A rtne 



Denvahon of the ChemrcaI Speufic M a m  Effect 

The demauon of th2 0 5 mamx effect was completed from the Lterature for sevc-al chermcais 
Mamx effects for each of these chermcals arc bled u1 Tabie 2 and h e  hterarurt values for 
matnx effecu shown L I ~  Table 2 are dtscussed m tbe following paragraphs o r g d  by 
morgmc and orgaruc cbemcals Vanous m&cs u e  circd (some thar used OU5 COCs and some 
that &d nos) that provlde tht rauonalt to use she matnx effects that arc iaamfkd m Table 1 

Inorgaxuc Chemicals 

Sur examples of E f A  precedence for a s s m e  decreased bioavatlabilrty of raorparucs from food 
and sod compared to that u1 water arc presented m the followrng GLSCUSSIO~ Followmg tbtst 

Daragrapns are txamoles of decreased bioavadabdw of vlorgarucs m sod versus soluuon from 
the available toxicological hre a w e  

Cadrmum (2n OU5 COC) and maneanese (not a COC u1 sod or searme?r) e-ch have two EP4 
amved ora  refe e x t  noses (RfDs) one for lneesr~on rp food and one for mnetsuon UI watt In 
a t vmg  mtaa soecdk RfDs fo- ca&,mum EPA ~ S S U I ~ I ~ G  bar 5 oe cent of czdmtun mested 111 
%are. is b i c a d h i e  'i?"D = OE 0- meAn a) o=zx 3 LO - 5 p e ~ t ? ~  or cacrmun rneesrea 
~II food (RD = 1 OE 0" mdhe d) (EPA 19%) Camucr has an ord )LP for mcemon frorz 
food q e s i o n  2s see- II] Tame i Therefore the-: rs 70 nted for 2 mar2 erfec for cacirmum 

and the a t k l t  m a w  eYecr of 1 uas usea fo cacaux 

The RfD fo mancanese lngested m water (5 0E-0~ moAe-d) K 28 Umcs less &an the 

mvlgantst  mgcstcd M fom (1 4E 01 mgkgd) (E04 1005) Althougn reliz&ve bioa\&m&ry 01 

mancanese r food ana I\ ate is nor dscusse=i m the Inter 2te0 hd. honnauon S) stem (nUS) 
oqe exdzmwon fo 3 28 fold act e a  m roxlciry or mvlsvltsc mszsfec '9 food LS 2 ma= tfxec 
resultw u rrtatl) dcc :.sed bio-\Jlabw- 

for 
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EP4 dots not &cuss h e  ma= e%c~ of berylhum (an OL'S COC) rn IRIS ( P A  1995) The 
Gts Ne howeve* presenrs an unpubbhed mvesugauon by Cox er a l  (1975) whch lndtcatts a 
much hgnt-  no-observed-effect level (NOEL) of 25 m n h d  m the &e* tban that ~ 1 1  cht rat 

annkmg wattr may used to denvc the RfD of 5 OE-03 rngkg-d (NOEL of 0 54 mgkg bw/day) 
(Schrocdtr and Mxchner 1975) The corrcspondmg mamx efftcr for be?rhm s 0 02 Ths 
~ c a ~ l l x  effect K muc9 less than the conscrvatlve 0 5 mavui effecr used for those chemcaLs wnose 
toxlciry values were dewtd from studrw III whch the agent was admuusterd L I ~  soluuon (Table 

1) 

Antunony anothe- OUS COC has a RfD of 4 OE L mgAgd that was dcqved usmg a lowesr 
obsevtd adve-se-ccfcc. level (LOAEL) of 0 25 mekg bw day from a chromc annhn~ watt- 

svdy uith rats (Schroeder CL al 1970) A LOAEL of 500 mPAg was reponed for rats fed 
me a l l x  anumonv for 24 weeks (Sunatzawa 1981) Tnt resdmg ma= cffec for anmony IS 
0 0007 Ths mmnx eCfccr is much smaller rhan the consevauve 0 5 ffim tffecr used for those 

chemcals wnost roncirv values were de~ved from S K U O ~ ~ S  m whc? the a m  w s  zaruzste-e5 
J soluuo~ (Tame 1) 

Evldence m the 2\212~1e ioxlcoiooca! hre 2111 e ma~c-res rf.2 absolute ~ D S O ~ U O ~  0' morra!!ts 
msested rn food s less than that from water S L T ~  D:-CCXII of ra&olabeled itad cnlondc 
aarrrrmffe :c! KO aad h L m m  m ware u2s b1o-i Jzbie COXEDZ'~C IO 5 DC cent fo lead chlona 
mestec r fooc (he-c a d  C?L,-,X ian 1982) S r l i x h  ruche1 cfrionac a a m e r c a  IO acult 

k2ttt (2s oe ce-t) (SL~S: arc e dl 1989) Inb euec blow Ieve'c of zmfulese we e O O S C ~ C C  

111 Pumans m g c s w l ~  n&n doses UY watc 

fooa (Bucs er .J 19s:) blood levels of rnanr~ltst ut no. mc e v e c  

-'i3a I.P food wzs m c L  less bl03\2dzbk (0 7 pe ct- h r  mclrtl cnlo~oe a(t'D1zIlsIe td ul 
I 

Whtn SUIUY aoses o mvlgyltsc ut-e mnPeStec w i t h  



Several studrts show that orgamc chermcals mcludmg pesucidts also bmd tl~htly to sod 
toucrng thtu bioavadablkty through both oral and demal ex~osure Clays and orgvllc colloics 
rave a large sufact area and catlon C X C ~ ~ ~ Q C  capaciry whch pemts si@icant adsorptron of 
wslrallv aU clzssts of ptsucioes Furrbemore the adsorbed fracuon desorbs slowlv and ls 

effccuveiy a bound fracuon that. rncrcases over umc as the sod ptsucrde bond ages (Calderbd 
1989) The bound fracuon 1s esumarcd to be about 20 to 70 percent of the total amount of 
orgaruc chcrmcal appked IO the sod 

McCOM:~~ et al (1984) showed u s m ~  sod conFamm 2 3 7 8 rerrachlordbenzo-p-aom 
(TCDD) from the M d t r  Stout sitg that 2 peke bw TCDD xn corn od resulted ~n rht death of 
a!. s u  rrtared gunea pics ana 13 2 ppo TCDD w2s ortected u1 the arum& be's hi the s m e  
s ua\ 2 - b e A ~  bw TCDD from soil C ~ S C O  O-J\ - ae-t!A of 6 t't-rm m m l s  wtl- L - PDD 
o-*ecrea III rhe h\e  Ths sua\ macxes BDOL 10 pe ccn rt'auvc bioa\ulabun of TCDD 
OE the sod Snu e 2 (108s) c o n a u c u  CL-YO S I J L ~  o- TC33 a c  IOL-JC LT -\ -L  

perc-?t ( a r e  oc 25 LO 20 pt ce- ) Dloavulabdrv of TCDD n rau rcct 
Bt3ch ~ l s o u -  

sous from Tmts 



A’SDR 1091 Tcncolor~cal P ofie fo An-rnow Rctiru Dr2f A P C ~  fc i o n c  
Subs a n a  ana Dueue R e u m  A X 3 W U S  P U D ~ C  He& Sevlcts 

Bdcs C W J H Fretland Graves P IJ Lm J bf Stone and V Douaney 19S7 Plasma 
Lprahe of Manganese Influenct of D1e.q Factors In humuonal Bioav4abhry of 
MangancsC C aes Ed ACS Spposium Senes 354 p 112 122 

Caldtrbd A 1989 The Occurrence and Sirrufkance of Bound Ptsucide Residues m Soil 
hew York Renews of Enwonmental Contarmnauon and Toxlcology Vol 108 
Sprrnger Verlag Inc pp 71 103 

Cox G 5 D E Badcy and K Morpareidsz- 1975 Chromc feedtng studrts wth btrylllum 
sulfate III rats Unpubkhed repon submncd by the Food and Drug Research 
Laboratones Inc to the A l u m u r n  Company of h e n c a  Pinsburg PA (as ntcd 111 

EDA 1%) 

EPA 

EPA 

EDA 

ED 4 

E3 4 

1989 h s h  Assessment Gmdancc for SuDerfund Volume I Human Health Evaluauon 
hlvlual (PART A) EfNd4U/1 89-00:! Dece-be 

l 9 4 a  Dcvelo~ment of Toncm Vuues for PAHs to bse m Human R;rsb Assessmtnrs 
EPA Region 8 S u p t m a  Ttcivucal Guiaance ho RAG Seprcmbt 

lO94b H t A h  Efrec.s Assessmeii Summzl?- Taaes (E 4ST) F’ 1094 Suopiemenr \o 
2 Ofic, of Research and DevelOme?L Wzsnnmon DC ED 4 %O/R %/I 1 -  9200 6 
203 (Q4 J) P594 021102 ho\ernbe 

F r e m s  G B J D Jonnson J M N h r e  5 C L-o  A 0  Dais  M k Rubv R L  
Chmev S C Lovrt and P D Beremom loa: Bioe\alzo~Im of 4~seruc m Sod 
L~~zcrea D\ Smelt: Ac~vruts FoUoum Ora AammsU2tion m Raooits Funoam 
ADD Toncoi 21 8“ SS 
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head M J 2nd A C Chambvlar 198: EVcc orMult als uld Food or tht b ~ &  ox Lead 
f 0'3 h e  G Z ~ L  oznltsunal T ac m Hmas H L P ~  Toncoi 1 41 1-15 

McConntll E.E G W Lucitr R C Rumbaueh P W Albro D J Harvan Jr R Hass and 
M W Ha& 1984 Dioxln m Sod Bioavaalabdxy Afce Ingemon bv Ras and G u m s  
Pigs Science 223 1077 1079 

Ney R E 1090 Where Did That Chtmcal Go7 A Pracucal Gudz to Chermcal Fare and 
T r a p o n  rn thc Enwonment heu k ork Van Norsuand Rcrnhold 

Schroede H A and M Mitchntr 1975 Me ttrm mQts m rats Effects of alurmaun; 
bmum berylhum and tuncsten J Nuu 105 4 2 1 4 7  (as cited tn EPA 1095) 

Schroeae H A  M Mitchcr and A P Nuor  1970 Z U C O ~ ~ U ~  mobium anumony 
ianaaum and l a d  rn rats Llfe term m&es J Nuu 100 59 66 (as cited m EPA 
1%) 

Shu H D Pzustenbach F J M w a y  L Mamie B Brunch D Der Ross and P Teitelbaum 
1988 Bioavarlaohv of Sod Bound TCDD 0-al Bioakadabury m the Rat Funaam 
ADPI Toxlcol 10 64S-654 

Suqagbuc S 1981 Exptvnen A s uats on mntrmonv poisorune: IeuAu heM3u C 1  129 14- 
(J c *e= m ATSDR 1091) 
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0 03 0 6  0 OS Heudmd 
chmberh 
(1982) 

Nicw @Uma ;rdulrr) 0 007 028 0 03 Sul)&rhd et J 
(1989) 

Lud 

h W C  (rabb1K) 

TCDD (~UIDCS! pip) 

NA NA 008 0 2 d  Frstrr~nual 
(I 992) 

028 0 59 0 4 7  Freema0 et a! 
(1 99>) 

hA NA 0 1w McCormd et al 
( 1984) 

N A  

b 
2. 

C 
d 

10 


